To investigate the risk factors specific to diabetes mellitus that influence the progression of overactive bladder in Chinese population.
| INTRODUC TI ON
Diabetes mellitus (DM) is a disease characterised by severe complications such as retinopathy, nephropathy and neuropathy. Diabetic neuropathy is categorised into diabetic peripheral neuropathy (DPN) and autonomic neuropathy. 1 Diabetic bladder dysfunction is a type of automatic neuropathy which manifests as lower urinary tract involvement or as overactive bladder (OAB). According to 2010 IUGA/ ICS joint report, OAB syndrome was defined as 'urinary urgency, usually accompanied by frequent nocturia, with or without urgency urinary incontinence (UUI), in the absence of urinary tract infection or other obvious pathological conditions'. 2 DM and its associated complications have a significant impact on patients' quality of life. The magnitude of the effects of different DM complications on life quality are diverse. A 2017 cross-sectional study involving 1025 diabetic individuals showed that those with DM combined with overactive bladder (OAB) had the worst physical and mental quality of life compared with other DM complications. 3 The causes of OAB development in diabetic patients include systemic inflammation, diabetic angiopathy and neuropathy, all of which lead to chronic ischaemia of the bladder 4 and central nervous system. 5 Therefore, early discovery of the risk factors for OAB progression in diabetic patients will boost the clinical management of these two diseases. However, majority of recent studies focused on the relationship between conditions such as urinary incontinence and diabetes bladder dysfunction. [6] [7] [8] [9] [10] [11] To our knowledge, there are no reports on the risk factors associated with the severity of OAB in Chinese diabetic population.
To accurately evaluate the severity of OAB, a Chinese overactive bladder symptom score (OABSS) was adopted in this study. 12 This version was validated and found to be a reliable tool for assessing OAB in Chinese patients. The sum scores of OABSS range from 0 to 15, with higher numbers indicating high severity. 13 To determine the risk factors associated with OAB progression in patients with type 2 DM, we conducted a prospective investigation by recruiting 457 type 2 diabetic patients with OAB from July 2015 to July 2018, and analysed the severity of OAB in terms of age, gender and diabetic-related variables such as body mass index (BMI), DM duration, glycosylated haemoglobin A1c (HbA1c), DM treatment and DM-related complications.
| SUBJEC TS , MATERIAL S AND ME THODS

| Patient enrolment
This investigation was a cross-sectional study in which a total of 457 patients with type 2 DM and OAB were enrolled. The diagnosis of type 2 diabetes mellitus was based on WHO guidelines and was confirmed by a physician in the endocrinology department of our centre.
Patients with fasting plasma glucose ≥7 mmol/L or 2-hour postprandial glucose ≥11.1 mmol/L were diagnosed as diabetic. 14 The diagnosis of OAB was confirmed by OABSS scoring system using the following diagnostic criteria: patients with urgency scores of OABSS ≥2 and an overall score ≥3 (Table S1) Based on the WHO classification, BMI was defined as the weight in kilograms divided by the square of the height in metres (kg/ m 2 ). 15 
| Demographic and health status information
| Assessment of symptomatic DPN
All the patients underwent careful clinical examination based on pinprick, temperature, vibration perception (using a 128-Hz tuning fork), 10-g monofilament pressure sensation at the distal halluces and ankle reflexes. If the examination results were positive, DPN was highly suspected. Patients with positive results in more than one clinical tests and typical symptomatology were diagnosed as symptomatic DPN. 16 The typical symptoms included the numbness, paraesthesia, burning pain, dysesthesia and muscle cramps.
| Assessment of the severity of OAB
The Chinese version of OABSS is a clinician-administered questionnaire containing four items related to OAB symptoms: day-time frequency, night-time frequency, urgency and urgency incontinence.
The total scores range from 0 to 15, with higher scores indicating higher symptom severity. Participants were categorised according to their symptom severity as follows: mild (OABSS 3-5), moderate (OABSS 6-11) and severe (OABSS 12-15). 12, 13 Participants in this study were classified into two groups, ie, mild group (OABSS 3-5) and moderate-severe group (OABSS 6-15). 
| Statistics analysis
| RE SULTS
The demographic and biochemical data of all diabetic patients are listed in Table 1 The biochemical tests for haemoglobin A1C (HbA1c) ranged from 4% to 12% with an average of 6.7%. Among the subjects, 88 patients were given oral hypoglycaemia drugs and 301 were put on insulin treatment, while 68 patients were given a combination of both 
| D ISCUSS I ON
By 2010, it was estimated that the overall prevalence of diabetes mellitus in Chinese adult population had reached 11.6%. 17 The most common and bothersome chronic complication of lower urinary tract in DM is diabetic bladder dysfunction (DBD), which affects 43.0%-87.0% of diabetic patients. 18 However, DBD has not been sufficiently studied. In general, the function of the bladder is based on urodynamic evaluation. Yet, to complete the examination, a double-lumen cystometry catheter and balloon rectal catheter are required, which is not convenient, especially for diabetic patients with mild symptom OAB. This method is applied in diabetic patients with difficulties in urinating or patients with uroschesis indicated for surgery. Given that this examination is invasive, it is not suitable for OAB patients as it may aggravate OAB. For instance, it may cause irreversible changes to the bladder function, and if the diagnosis is delayed, it may lead to difficulties in OAB treatment. Therefore, it is important to explore the risk factors associated with OAB to facilitate early detection of OAB and boost the treatment of this condition.
In this study, age, duration of DM, symptomatic DPN and ankle reflexes were significantly different between the mild OAB group and moderate-severe OAB group. In the multivariate analysis, age, the duration of diabetes and symptomatic DPN were found to be independent risk factors for the progression of OAB. A previous report showed that the development and severity of DPN was closely associated with DM duration and age. 19 Interestingly, even ankle reflex showed a positive association with OAB progression, but it was not found to be an independent risk factor. In fact, ankle reflex was previously regarded as a strong indicator of diabetic neuropathy in asymptomatic patients. 22 Although it has a high sensitivity and specificity of 91.5% and 67.4%, respectively, 23 
